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Types of Frames. 


توجد أنواع عدیده من Frames J|‏ سند رس أشهرها و هی : 


(@) 3 Hinged Frame. 


b) 2 Hinged Frame. 


(©) Fixed Frame. 


3S Hinged 
Inclined Frame. 


2 Hinged 
Inclined Frame. 


(® Fired 
Inclined Frame. 


SD 
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قاعده هامه . 


كلما زاد عدد درجاٽ system JJ Indeterminacy J|‏ 
کلما قلت قیمه ال ٣٥7٣۸۲‏ و بالتالی یکون ال ۳٣٤٤ءرە‏ رخص . 


3S Hinged Frame. Detreminate 


1 CI 


2 Hinged Frame. Once Statically Indetreminate 


T1I CY 


Fired Frame. Twice Statically Indetreminate 
symmetric ail 


T1I 


3 Hinged Frame ùمئ آوفن‎ 2 Hinged Frame ùٺئ٧ رخص‎ Fixed Frame i. 
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Span of Frames. 


کلما کان لد ٥٤٤رہ‏ عدد درجات [۸de ٣۸٤۸ہ cy‏ آکبر 


کلما استطعنا أن نزید من ۸ں مء ال ورو 
Hinged Frame.‏ 3 


L=(12—-15)m 
| و تصل الى م 24 فى حاله التربه الضعيفه‎ 
ا[ ا‎ 
2 Hinged Frame. 
| L=(12—->22)m 


ا[ ا 


Fired Frame. 
| L=(12—-24)m 
ا[ ا‎ 


Inclined 3 Hinged Frame. 


L=(12—-15)m 
و تصل الى م 24 فى حاله التربه الضعيفه‎ 


ا ا 


Inclined 2 Hinged Frame. 


L=(12—-22)m 
ا[ ا‎ 
Inclined Fixed Frame. 
L=(12—-24)m 


ا[ ا 
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Depth of Frames. 


کلما کان لا ٣۳٤٤ءرء‏ عدد درجات [۸de ۸٤۸de‏ آکبر 


کلما استطعنا أن نقلل من تخانه ال ورو 
Hmged Frame.‏ 3 


ا 


4 
2 
2 


ا f‏ ا 


2 Hinged Frame. 

t t 

ا 

2 

ا ]ا 
Fixed Frame.‏ 

t t 
t 


ا ]ا 


3 Hmged Inclined Frame. 
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ملحوظه هامه. 


لکن کلما کانت التربه أضعف أی متوقع >حدوث Differential Settlement‏ أکبر 
کلما کان من الافضل أن نختار 8/8٤7۸‏ عدد درجات ال cdyەn٣ ]ndeter "n‏ له أقل . 
لانه لو کان ss"‏ inuteصer‌tاعd‏ و حدث له هبوط لعمود واحد فقط 

اتجاہ ال 0۳۸۸۲ لن یتغیر و بالتالی یکون الحديد الموضوع مناسب فلا یحدث انمیار لا ل8 ۰ 


1 1~ 


شکل و اتجاہ ال ٥۳۸٤۸٤‏ للاحمال الرأسیه Hinged Frame.‏ 3 
الموضوع على اساسه التسليح Detreminate‏ 


چ 
1A4‏ 14 


اتجاہ ال ۸٥۸٤۸‏ لم یتغیر 
اى تفس مكان التسليج الموضوع 


لکن لو indeterminate syste"‏ و کان عدد درجات ال [۸de ٣۸٠٣e‏ کبیر 
عند حدوث هبوط لعمود واحد فقط يتغير اتجاه ال ٠7۸‏ عن اتجاه الحديد الاصلى 


و بالتالى من الممکن ان يؤدى الى انيار ال "ورو . 
Fired Frame.‏ 


کل moment a‏ للاحمال الرأسیه Twice Statically‏ 
الموضوع على اساسه التسليح Indetreminate‏ 


f: 


اتجاه ال 0۲۸ تغیر اى لن يكون نفس مكان التسليح الاصلى 
من الممكن ان يؤدى الى انميار ال ءاره 


لذا اذا کانت التربه ضعیفه یجب استخدام e٤٣٤ ۸ ٤e syste‏ حتی لو کان أغلی . 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 0 ) Frames. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 6 


| 


Ee 


Choosing Type of Frame. 


1-Type of Soil. Weak Soil. (Clay) 
Span (12-24) m 


use |3 Hinged Frame 


2-Type of Soil. No Soil data. (or sand) 
Span (12->22)m 


use |2 Hinged Frame 


3-Type of Soil. No Soil data. (or sand ) 
Span (22>24)m 


use [Fired Frame 


E Type of Soil. Hard Soil (Rock or condensed sand) 


Span (12-24) m 


use [Fired Frame 
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Analysis Methods of Frames. 


3 Hinged Frame. 3 Hinged Inclined Frame. 


| 0 —y Determinate. 


2 Hinged Frame. 


1إ 1 


1 1 
E O No Sway ا‎ Moment Distribution 


Fixed Frame. 


1 | 


Twoice Statically Indet. 
symmetric ai 


2 Hinged Inclined Frame. 


الاسعل 
Sway —> Virtual Work‏ >—— 


Once Statically Indet. 


Fixed Inclined Frame. 


الاسهل 
Approximate Method.‏ ڃ— Sway‏ — 


Twoice Statically Indet. 
symmetric ai 
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EECCA 0, ILLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LLL LLL‏ م 
2 2 


0 
: طق ا ۱ 
aA‏ ن 2 7 


HB, (250 «500 
a gS a a: Î 2 


RARRRۈRRFRWARRRSSWWSWSSSSSRRSR‎ RRR 


L=(12—-15)m For medium soil‏ ا 
=(12—->24)m For Weak soil‏ 


— Statical System E 1 1 
أ أ‎ 


The 3 hinged Frame is Statically Determinate structure 


So, It is better For WEAK soil. ی‎ 
1 1 1 1 
/_ 
ھ1‎ 


— Concrete Dimensions. B.M. Before B.M. After 


Settlement Settlement 
x Span (L) = (12-15) m For medium soil 
= (1224) m For Weak soil 
¥ t سےا‎ ZL 
10 
+ = 0.30 m 
الأكبر‎ 
Spacing ٠ 
20 
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پوجد فاصل بین ال esص Two F۴"‏ 
عبارہ عن f Hinge‏ 


Real Hinge jùع القواعد عبار‎ 


ا Neoprene Plate‏ ا 
OR‏ 


لمنع الحركه الافقيه ‏ | Lead Plate‏ ل 


| 
ترحل القواعد عكس إتجاه ال (¥) پا ٤‏ 

آی ترحل القواعد للخارج مسافه (€) لعمل nif or" stress‏ على التربه 
Mr, = Zero “ X (t,+tو) - Y (€) = Zero‏ 2 “ 


t+(‏ )2 _ م 


~ (0.250.50 ( 
J 
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Steps of Design. 
ەرە‎ e٣ اختیار ال‎ -١ 

elevation & Plan J| yè concrete Dim. رسم‎ -۲ 

۳- رسم تسلیح البلاطه علی نفس ال ہ٣‏ 

-٤‏ عمل distr uti0۸‏ 01[ للبلاطات و حساب الاحمال على ال ءاور ؟ 
B.M.D. & N.F.D. pms System J| J> -0‏ 

M1, تصمیم قطاعات ال ایر ؟ على‎ -٦ 

elevation & cross-sec.J| Jè System J| رسم تسلیح‎ -۷ 


N.F.D. S.F.D. 


Design: 
Sec. D on M, Pj Get As, 
Sec. @ on M, Pa— Get Agsz [ Note: As1ı> Asz 
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Inclined 3 Hinged Frame with Sky Light. 


Two Hinged Straight Frame. 


AILLLLLLLLLLLLLLLLLLILILLLLLLLLLLLLL, 0 LLL 
6 


Zz LLL, LLL LLL 
2 


r 
6 6 


KR 


EONS FR 
RASS 


F-4 ۴‏ ا 


— Statical System 
The 2 hinged Frame is 
Once Statically indeterminate structure 


— Concrete Dimensions. 


x Span (L) = (12-22) m 


| 
Spacing ١ 
20 
Neoprene Plate _ 

القواعد عبار ° Real Hinge je‏ سياخ حدید : N‏ اا د 

لمنع الحركة الافقية SRE REE‏ 
ترحل القواعد عكس إتجاه ال (-2) - 
أى ترحل القواعد للخارج مسافه (€) 8 
لعمل uni for" st٣e8‏ على التربه 
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Steps of Design. 
. خطوات المسأله‎ 


sys) e۳٣۸ اختیار ال‎ -١ 

elevation & Plan JI yi concrete Dim. رصم‎ - 

۳- رسم تسلیح البلاطه على نفس ال ٣ا٥‏ 

S؟روten للبلاطات و حساب الاحمال على ال‎ [0d distribu ti0 عمل‎ -٤ 


B.M.D. & N.F.D. pus System J| J> -0 
M1,N على‎ 5st تصمیم قطاعات ال‎ -٦ 
elevation & cross-sec.J| Jè System J| رسم تسلبح‎ -۷ 


Moment Distribution Method. 


@ Get Moment of Inertia For all members. «(I )) 
® Get Distribution Factors at all Joints. «( D.F. 
O Get Fired End Moments For Beams. ( F.E.M.» 
@ Get the Final Moment. « Mp)» 

© Get B.M.D. , N.F.D. , S.F.D. 
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1- Calculate Moment of Inertia For members. 


s [For Column. 


IF there is a slab 
on the Frame 


IF No Slab 
on the Frame 


۵ IF there is a slab on the Frame. 


Ip = (HW.10) Bt 


old Tables page 91 ا‎ ٣ : 
For Solid slab. For H.B. slab. 
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کک 


0 


Sec. D 


عند وجود شخشیخة یوجد قطاعان فی کمرہ ال مہ۳٣۴‏ 


Io = Io1*2 L,+Io2* Le اال‎ 


2- Get the Distribution Factor. 


. 
ر 

1 

ا 
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S- Get Fixed End Moment. 


IF number of Loads > 3 


4- Calculate the moment. 


M 
5 


h‏ ا ر 


| الف 


1 y_ ZLoad 


Design: ٤ 
Sec. (PD on M,P R-Sec. 
Sec. @ on M,P R-Sec. N.F.D. 


Sec. ® on M,P T_Sec. 
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Approximate Solution. 


assume that in the beam there is an intermediate hinge at ع‎ 


_ 2> Loads 
1 = 


To get the reactions X 
Take the moment at Point (OL = Zero 


Then Draw Internal Forces Diagrams. 


هذا الحل حل تقريبى جدا و غير دقيق » لذا لن نستخدم هذا الحل 
الا مع تعذر الوقت فى الامتحان 
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9 


ا ا ي 


ہ(25-50)= € ترحل القواعد للخارج 


LLL 


ccc 6 


6 
2 


Check Shear 


ے 
ے 


o 
RE NDI: 
Z| 


ا س 


تداخل فى الكانات 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 0 ) Frames. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 30 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 0 ) Frames. 
Downloading or printing of these notes is allowed for personal use only. P N 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) age No. 31 


Example. ۳1 


لسم و ا 

Fou.= 25 N\mm® F = 360 N\mm® 

L.L. =1.0 kN\m F.C. =2.0 kN\m 

Slab Level = (+ 6.40) m (+ 6.40 ) 60.0 
Foundation Level. = - 2.5 m 

Window height = 1.5 m 

Spacing = 6.5 m لیم. ھ1 ما‎ 
Reg. 


1-Choose a suitable system to cover this area & draw concrete 
dimensions in elevation For the main supporting element. 


2-Design the main supporting element & draw its details of RFT. 


خطوات المسأله 


sرsاe۳٣ اختیار ال‎ - ۱١ 

elevation & Plan J| yi concrete Dim. pw - ۲ 
٥ا٣ رسم تسلیح البلاطه على نفس ال‎ - ۳ 

€ - عمل [0u distrib uti0۸‏ للبلاطات و حساب الاحمال على ال ءاور ؟ 
B.M.D. & N.F.D. ps System J| J< - 0‏ 

M,N تصمیم قطاعات ال enءtور؟ على‎ - ٦ 

elevation & cross-sec.J| Jè System J| رسم تسلبح‎ - ۷ 
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7 U0 81*7 rg 


wa 0= Qq ao 


PIE! _ I2! 
wor! = (982*9 1/)= = 7 =7 


40-G'lI+p'9=H 


‘aul Pa6UurH Om 


7 08 08 08 — 


E) 


SS 


اقلق ا 


(o'9+) FH 21 


zzz zzz zzz LLL 


o 


e 


è 
en o ق‎ — 


© 
٥ 
۷ 


è 
کڪ اڪ‎ 
E 


E 


ر 


EEO‏ ڪڪ ڪڪ ڪڪ = ڪڪ 
0 0 


KR 


Two Hinged 


1.40 = ( 1.6+1.285) = ے ‏ سے 
ج 12+14 


ii 
1 


(250*55 


6 


A... j| 
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Load Distribution on Beams. 
3.0m ¬ 


One way Slad t,= 300 _-100mm Take Î; =120 mm 
30 
Wg =1.4 (0.1225 + 2.0 (+ 1.6 )1.0( = 0 kN\mً 


B1 


Take o.w.(U.L.) = 3.0 x» 1.4 = 4.20 kN\m 


Wa = 0W. + Wg = 4.20 +)8.60( )( =17.1 kN\m: 


Rq = 17.1«6.5 = 111.1%N IR =111.15 kN 
Bz 


Uq = 0۰W. +2 Wg Ls = = 4.20+ 2 (8.60) (3) = 30.0 KN\m 


Rag = 30.0«6.5 = 195.0KN ÎR? =195.0 kN 
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Loads on F'rarre. 


R Re Re Re Ro Re Ry 


Take 
0.w.(U.L.) 
= 12.0 kN\mr 
111.15 195 195 195 195 195 1115 
ا‎ 12.0 Nm Ip 
7.20 
Ie ا‎ ٠٠ ل ومو‎ 
543 0.4(51.407 
I, _ (6) _ 0 (1.40) 2 
12 12 2 
= 0.05293 m“ ا‎ 81.166 
s_ 0.12 B=6tg+b.=1.12 


= ل‎ = 5 From Tables page 91 و ي‎ 
M= 398 ts 0. 


—-4 § =4 3 
Ip=(M.10) Bt = 39810 1.121.40 
0.1223 mî 0.= 0.4 
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Using Moment Distribution. 


WU = o. w+ > 195 195 195 
Span 195 195 
= 12.0+ 5195) 66.16 kN\m | ١ وا‎ 
18 12.0 kN\m 
ومو ا‎ 
2 
F.E.M. WE = 1786.3 س‎ 
٤ 2 66.16 kN\m 
W1 E es (i r » 
D.F'. اپ و ا‎ 
a kN 


_ 3 I_3 ,_ - 0.104 [ 
Ke 4h 47.0 ۴ 
Kı 1b 1,01 = 0.0641 Ie 
D.F.q = £0104 _ 8186 


0.104+ 0.0641 


D.F.p = 1— 0.6186 = 0.3814 


1105.0 kN.m و‎ 


B.M.D. 


` J| F.E.M. (Beam) x D.F. (Col) 


706.59 kN 1786.3 * 0.6186 = 1105.0 
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706.59 


Design of Sections. 


Sec. DD R-—Sec. 


= 1105.0 kN.m , P =153.47 kN, D = 400 mm, t = 1400 mm 


3 
Check k= 153.4710 0.0109 < 0.04 (neglect P) 


F, bt 25«400«1400 


1105.0 «10° 


0.80 کال ج 3.91 = C,‏ و = 1300 . 


25 * 400 
M 10° 2 
A لدې‎ _ 1105.0 +01 _ 9614 mm 
JFyd 0.80 * 360 *1300 
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Check Asmin As = 2951.4 mm 
ڪڪ‎ reg. 


Hin. b d= (0.225 + ر‎ bd = (٥.225 ۰ LEZ -) 400 «1300 =1625 mm 


As „> Hanh d : .Take Ag = As 2 2951.4 mn 8 p22 


_ 0-25 _ 400-25 _ 7.97 = 7.0 bars 
+25 22 +25 


. ل 
8 
Sec. 8‏ 
Sec. © R-Sec. Neglect Effect of Buckling.‏ 
kN.m s,s P = 706.59 KN‏ 1105.0 = 


P 706.5910 , 
_4__ _ _706.59*10 _0.0504 > 0.04 (Don’t neglect P 
Check F, bt 25.4001400 > ( ) 
M 1105.0 e 1.563 
e MA _ 1100.0 66am « E 10° 6 use , € 
P 706.59 ,عع 0.5 ج 1.40 ئ‎ € 


es = €+ -C = 1.563+ 1£ -0.1 = 2.163 


Mg= P « €, = 706.59» 2.163 = 1528.35 kN.m 


9ل ج 3.82 ,_ 10° 85| ,)= 1300.“ 
400 * 25 


As Ms Pu. _ _1528.35 »*10°% _ _706.59+10 
JF,d (R\Ss) 0.769*360*1300 (360\1.15) 


— 1989.5 mm 
Check Asmin. Ag 


— 1989.5 mm 

req. 

Hen b d= (0.226 J) o a - (0.226 » J. ) 400 «1300 =1625 mî 
Fy 360 


As. > Hm} d .. Take A-4, . 1989.5 mm KE P22 
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Sec. ® T-Sec. 
= 1574.5 kN.m, P = 153.47kN , D = 400mm , = 1400mm 


3 
P 153.47 *10 
کے‎ RN 7 0.04 neglect P 
Check Fou bt 25» 400» 1400 < ( 9 ) 


C.L.— C.L. = Spacing = 6.5m = 6500 mm 


B= 4 16 tg+bD =16«120+400 =2320 mm B =-2320mm 


L 
)ی‎ ×2 += 0.7» 18000 + 400 = 2920mm 


1574.5 


6ل ج 7.89 ,ع ,_ "10 || )= ۰.1300 
230 * 25 

M 6 2 

RELL _ __ 1574.510 — 4073.0 mm 


JF, d 0.826 * 360 * 1300 


Check Asmin As = 4073.0 mm 


reg. 


Min. ي ج( .)دل ا‎  )ه.عو5‎ ١ 0ه ( کا‎ + 1300 =1 05 mrê 


As ن‎ Ain d .:.Take e 45, = 0758. O er 9IpM25 


gg E 400-25 _ 7.50 = 7.0 bars ال‎ 
+25 25 +25 | | 
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Sec. (1-1) 


ALL 


2 #10 
2 #10 
2 $10 
8425 


أ 


ب %22 8 


2 #10 
2#10 
2 #10 


لے ,0ا 


aaa 
I42 ~~ 
21l42 
ج‎ 
142 YY 
a42 TT Fë 
ITE ۵ 
aa%8 aan s 
ا‎ 
© 
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Fixed Strarght Frame. 


IIIIII ر‎ 


2 


کک LILI‏ کڪ 


1, 6 


2 


Hard Rock Soil 
Condensed Sand 


€1 1_| € 


[L=(12—-+24)(m أ‎ 


- Statical System 
The Fixed Frame is Two Times Statically indet. 
symmetric ail 


— Concrete Dimensions. 
x Span (L) = (12-24) m 
¥ t ت‎ LO 

14-16 
¥ = 0.30 m 

Spacing 
20 rh 

ترحل القواعد عكس إتجاه ال (14) 

ترحل القواعد للخارج مسافة (€) 


لعمل or" stres‏ fاہں‏ على التربة ق ل 
المقابلة لا ۸ص0" فقط 
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2 


2 


اا 
الص(1224) ر اع 


(2>5) m 
E a E 
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Steps of Design. 


1 


كك اياله 


sءرءsاe۳٣۸ اختیار ال‎ -١ 
elevation & Plan J| yè concrete Dim. رسم‎ -۲ 


۳- رسم تسلیح البلاطه علی نفس ال ہا٣‏ 
٤‏ - عمل [0d distribu ti0‏ للبلاطات و حساب الاحمال علی ال tenور؟‏ 
B.M.D. & N.F.D. pus System J| J> -0‏ 


M,N على‎ Sse تصمیم قطاعات ال‎ -٦ 
elevation & cross-sec.J| Jè System J| رسم تسليح‎ -۷ 


Moment Distribution Method. 


@ Get Moment of Inertia For all members. «I )) 
® Get Distribution Factors at all Joints. (D.F. 
© Get Fired End Moments For Beams. ( F.E.M.) 
@ Get the Final Moment. « Mp)» 

© Get B.M.D., N.F.D., N.F.D. 
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alculate Moment of Inertia For member 


pn 


= >= 
E 1 


ا ,ن ل 
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1- CC 


» [For Column. 


ema TOF pT 


2- Get the Distribution Factor 
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S- Get Fixed End Moment. 


IF number of Loads > 3 


۷ wL” 


O 12 
L 


4- Calculate the moment. 


M =F.E.M. (Beam) * D.F. (Col) 


N.F.D. 


M ,P, R-Sec. 


h Sec. @ on M ,P2 R-Sec.‏ (2 ۸ _ ر 
_R, | Sec. @ on Mr ,Pr T_Sec.‏ 
MN $y _ loa Sec. @ on - ,P2 R-_Sec.‏ 
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Approximate Solution. 


IN 


Y‏ ڳ رع ر 


assume that in the column there is an intermediate hinge at H 


3 
so we can solve the Frame as Two hinged Frame but with height SH 


assume that in the beam there is an intermediate hinge at 


Y= 2. Loads 
2 
To get the reactions X 
Take the moment at Point OL = Zero 
Then Draw Internal Forces Diagrams. 


هذا الحل حل تقريبى جدا و غير دقيق › لذا لن نستخدم هذا الحل 
الا مع تعذر الوقت فى الامتحان 
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Û: 


LLL 1 


LL 


1 


چ چ چ چ 0 


= 
ے ے 
س 


L 
5 


س 


س ا ا ن ن س 


تداخل فى الكانات 
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Sec. (3-3) 


sy 


wa چ‎ PFE 


wo gg 1D El E 


wa gg DEY 


0 


Sec. (4-4) 


(0.1 +0.8) Ass 
Ass 


: 


°0 اا 
wo GF DIYE‏ 
wa Gg DFI YE‏ 


wa gg DFI 


4 


قابلة لد "n0n‏ فقط 


۱ 


--أشاير فى الجهة 


م 
٠‏ 
1 
2 3 
I ٦‏ 
ا gl‏ 
1 
™IA|‏ 3ا5 
ت 
© 
|0 “ 
| < 
ie}‏ 
* 
< 
YY‏ 
ا 1 
I 1|‏ 
3 
٠ 8‏ 
N 8‏ 
š $| |‏ 
| 4 
| < | 8 
n |‏ 
| 
| 
e< /‏ 
| 
0 
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Example. 


لحن ول لن چا 


Foy.= 25 N\mm® Fy = 360 N\mm® 


L.L. =2.0 kN\m F.C. =1.50 kN\m® 
Foundation Level. = - 2.0 m 


Window height = 1.50 m 
Hard soil. 


Spacing = 5.0 m 
Reg. 


1-Choose a suitable system to cover this area & draw concrete 
dimensions in elevation For the main supporting element. 
2-Design all slabs & draw its details of RFT. in plan. 


3-Design the main supporting element & draw its details of RFT. 
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ا 
© 


0 


5.,0 
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K7 
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2 E 7 
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—0 ,4إ 


ZL 1c 


IEDNEIE 


l= 4000 100 mm Take lt, = 100 mm 


UJ =1.4 (0.10425 + 1.50(+ 1.6 )2.0( = 0 kN\mî 


= 0. و‎ = "~09 
Take m=0.76, m=0.87 L, 0.87 +» 4.0 


Q = 0.5 7T 0.15 = 0.5 )1.09( - 0.15 = 5 
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Strip OD 
OL Ws OL Wg 


ا سج 
اتو ا وی ا 
Strip @ & Strip @‏ 


B ws B ws B ws 


اض ص چ اس5.0 


0 اا 


ا کے ا( س @ Strip‏ 


اچ وان خي اوق اب 


0 0 2 7 4.0-4. 0m 4 . 0(4. 0(4, 0~ 


PH, 
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Load Distribution on Beams. 


0.5 0.5 


22 


Loads on Beans. 


For Trapezoid Ca -1-1 (¥) =1-1)£0(= 0.60 


—— Mg = 0W + 2 ھی) (8.80) (0.560) 4.20+2 = وس‎ = 21.8 kN\m 


R, = 18 » 0 = 6 KN R= 43.6 KN 


Bz UW q = 0۰W. + Ca Wg + wg lo= 4.20+ (0.60) (8.80) (G2) + (8.80)(0.5)=19.16 kN\m 


Rg = 19.16 «5.0 = 95.ekN |R2 =95.8 kN 


B3 Wa, = 0W. + Ca wg = 4.20+ (0.60) (8.80) (42) = 14.76 kN\m 
Rg = 14.76 «5.0 = 73.8 kN IR =73.8 kN 


B4 


— a= ۰W .+2 Ca w2 = 4.20+2 (0.60) (8.80) (j) = 25.32 kN\m 


R4 = 25.32 «5.0 = 126.6 kN R4=126.6 RN 


Bs Can be neglected. 
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Loads on Frarre. 


R,+ Rs + R4 
73.8 213.2 23.2 73.8 
26. 


Take o.w.(U.L.) = 15.0 kN\m 126.6 


> area _ 8 ]4 ¢.) 49 [ = 1.60 


span 20 
73.8 213.2 213.2 73.8 
126.6 126.6 
Wa= o.w.+ 2 ee * Wy 
e 29.1 Nm Ip 
Wa =We =15.0 + (1.6 (8.80) 


= 29.1 kN\m 2 


3 3 
I. _b (t() _4 )1.40( ۳ 
12 12 Db =0.4 
= 0.09146 m * E 
1 b1 
t 0.1 
1 “130 0.077 7) From Tables page 91 ا ا ا‎ 
Dı _ 0.4 _ ل و04‎ ۳ =6 tato. | 
B 1. =-1.30 
-4 3 
Io, =((|.10°) Bt = 420.76 ۰101.01.0 اک‎ 
b1 I 
= 0.0924 m^ b.=0.4 
TEE وو و‎ 
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3 
0.40 (1.30 
[oa _b) e = 0.0732 mî 
ا ا‎ 
7 0.40 
b 
1Û Ig - Io1*2 L,+loz2« Lz i e 
` 2Lrl نأخذ المتوسط‎ 
Iq _ 0.0924 * 16.0 + 0.0732 * 4.0 _ 0.08856 
16.0 + 4.0 
“. | p=0.968 Ie 
Distribution Factor. b xX b 
D.F' 
For Joint b 
Io Io = 
Ke کے چ ج‎ 0.150Ic 
Ks _ 1 Jo _1 „ (0.968)1e -0.0242 Ie 
2L 2 20.0 
D.F. _ _ 0.150 0861 
6 0.150+ 0.0242 
D.F._ = 1— 0.861 = 0.139 
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73.8 73.8 
126.6 213.2 213.2 126.6 


WU = 0.W.+ 2P 
SDaNn 


= 29.1 + 2126.6) +2 (218.2) _ 83.08 NM 29.1 kN\m 


ع وو ا 


F.E.M, wl -2102. 67 wl 
E 
س‎ 63. 08» (20. 63.08» (20.07 a E E kat 63.08 
۳ 6 kN 
1810.4 1810.4 


F.E.M.(Beam) »*« D.F. (Col) 


2102.67*0.861 = 1810.4 


905.2 905.2 
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ا 


B.M.D. 


408.36 408.36 


704.6 704.6 


704.6 704.6 
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Design of Sections. 


Sec.(D R-—Sec. 
M = 1810.4 kN.m , P = 408.36 EN , D=400mm , t=1300 mm 


P 408.36 +* 10 
ا ے بے کے‎ 0.04 neglect P 
Check Fou bt 25 «» 400» 1300 < ( ) 


6 
.. 1200 = C, || 4*10 __, €, = 2.82 > ل‎ = 0 
25 * 400 


6 
10 
۽‎ u ا 0 ے‎ = 6.7 mm 
JFyd 0.730 * 360 * 1200 


Check Asmin As = 5740.7 mm 


reg. 


yen b d= (0.226 1) ù a = (0.226 » J5. ) 400 «1200 =1640.6 mr 
Fy 360 


2 
Aş, > Mga d :.Take As= As = 5740.7 mr 
., n 0-25 _ 400-25 _ 7.50 = 7.0 bars 
0+25 25+5 N 


Sec. © R-Sec. 
Neglect Effect of Buckling. 


M =1810.4 kN.m , P= 704.6 KN ,D =400mm ,„, t= 1300 mm 


P 704.6 » 10 : 
۳ے _ گے‎ ` ~0054 0.04 (Dont neglect P 
Check F bt 25.400» 1300 > ( . ) 
e MM _ 1810.4 _ 26m € _ 257 _ 1.97 < 0.5 و قد‎ 
P 704.6 ا‎ 1.3 
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es = €+ -C = 6 + ا‎ 0.1 = 3.12 m 


Mg = P< €, = 704.6 «3.12 = 2198.35 kN.m 


6 
.. 1200 =0, ع‎ >01 = 2.56 <> 2.78 +> [norease Dimensions. 
# 


Take tt 1400 mm > ( = 1300 mm , D = 400 mm 


6 
7 = ل ج 2.78 = ,€ + ع C,‏ = 1800 .. 
¥ 


__Ms _ Pur _ _ 21983610 _ 204610 
° JIFyd (R\gs) _0717*360*1300 ° (360\1.16) 
= 4300.5 mnê 


Check Assi A, =4300.5 mm 


req 


Hin. b d= (0.225 VF) bd = (0.225 « 25 ) 400 «1300 =1625 mm 
Fy 360 


As > Hanh d ..Take As= As = 4005 mr (O B25 


. 7= bD-25 _ 400-25 - 750 = 7.0 bars 
+25 25 + 25 


Sec. ® R-Sec. 
M = 1343.6 kN.m „, P = 408.36 kN , D = 400 mm, Û =1300 mm 


P 408.36 +* 103 
Check .ا‎ 38001 ~a 4 0.04 nealect P 
ا‎ Feu bt 25400» 1300 ( . ( 


6 
1200 = C, || 10 2C, =3.27 > ل‎ -8 
25 * 40 
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Mu. _ = 6 »10 ° 2 


mnî‏ 4049.7 = وا 
J Ryd 0.768 + 360 * 1200‏ 


2 
Check Asmin. A s, = 4049.7 mm 


Min b d= (0.226 ٤ Een ) bd = (0.225 E3 ) 400 »1200 =1640.6 mm 
Fy 360 


Aş, > Mmh d Take As= Ag, = 4049.7 mrê (@ B25 


Sec. @ R-Sec. Neglect Effect of Buckling. 


M = 905.2 kKN..m , P= 704.6 KN , D= 400mm, t = 1400mm 


3 
P 704.610 9 
4گ‎  ے‎ ٣1ا1‎ -_ ~N 3 0.04 Don t neglect P 
Check Foy bt 25 «400« 1400 > ( . ) 


M_ 905.2 e 1.267 

m . € = 0.5 0.5 e, €‏ ?1.267 = گل = ع 
P +7046 * £4 1.40 > .‏ 
m‏ ?1.86 = 0.1-— گرا + 1.267 e, =e+k-C‏ 


Mg= P< €, = 704.6« 1.867 = 1315.49 kN.m 


6 
6 = ل ج3.684= ,€ ج 2 ,= 1300 .. 
% 


Ags __ Pur _ _1315.49.10°__ _ 480° 
JFyd (R\ls) 0.786*360»1300 (360\1.15) 
= 1325.37 mrî 


Check Asmin, As, „= 1325.37 mm 


rin. b d= (0.225 e) bd = (0.225 . J26 ) 400 «1300 =1 5 mrê 
Fy 360 


Min. b d >4 Sreg. Use, Asyin‏ ت 


A Smin = 0.225 « L- bd = (0.225. ) 400 *1300 الأقل ا‎ 
=5 الأكبر‎ 
1.3 As,aq. =1.3* 1325.37 = 1722.98 


= 1625 mm 


0.15 _ 0.15 2 
st. 360/520 a bd 0-18 «400 »1300= 780 mm 6 7 18 
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mmm mıl 


2 
لل 
| 
کا ا 
1 
| 
20.0 


1.30m 
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Two Hinged Inclned Frame. 


RRS RY 


SO RDSNNW SSSI RY 


ا 
RRQ‏ 


RQ 


— Statical System 
The 2 hinged Frame +s 


Once Statically indeterminate structure 


— Concrete Dimensions. 
x Span (L) = (1222) m 
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به ل 

§ e 

الچ > 

RZ 

و 
ا 

5 

ھچ 
ا 
a‏ 

2 

ج 

> 

E 

0 

8 
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NVId ee 00:1 < 002:1 


e | E | EE NVId AI 


a 


0 


8 
0 
% 


44”ê” ê "4 
°4 
5 


2 
° 


0 


۶ 


ا ا 
)غ*w(8 w(8<«-#) w(8“#)‏ 


w( 02<—71)=T 


RRNSRNSNWNSWIWN N XY 


NOILVAJITI 


Nga NINRNSNSNWNNWNY NNN 


ELEVATION 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 0 ) Frames. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 69 


Soluing the Inclined Frame. 


نظرا لوجود رەس؟ على ال ۴٣a‏ 
لذا الاسمJ al‏ ڊ Virtual work‏ 


Virtual work method. 


@ Cet Moment of Inertia For all members. « I» 


f س‎ ّ 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System S ) Frames. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed.  (www.yasserelleathy.com ) Page No. 70 


© Calculate the deflections. 810% 011 


01 = 1 « (M *M1) 1 x (M.*M1) 
Ec To Ec Ie 


8 x (Mr+*Mr) + 1 x (Mr *M1) 
Ec Tè Eo Ie 


X 


M = M. + X Mr 2و _ گ‎ 


N.F.D. 
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Approximate Solution. 


@ 


assume that in the beam there is an intermediate hinge at ع‎ 


y= 2. Loads 
2 
To get the reactions X 


Take the moment at Point OL = Zero 


Then Draw Internal Forces Diagrams. 


هذا الحل حل تقريبى جدا و غير دقيق » لذا لن نستخدم هذا الحل 
الا مع تعذر الوقت فى الامتحان 
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Sec. (3-3) 


wo g7 D21 $2 ~~ 

| 
wo g7 D217 A 

wo g7 0 21 f 2 4 

أ 
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00%: «— 002: 
NVId A3IY 


SII °8 
SEA SOOO A 
۱% 9 3 
6% 3 TOTOTOTOTOTOTOTOTOT 8 
CX 


0 
ےکور‎ 
E IS 5 5 9 


a E 
EEE 
09ے‎ EEN %4 


esasen 99 
5 5 IS % 


ll Û ا‎ 


SMa 


§ 


Sa N SAINNNSNSRRASSSSS SR 


HO, 
2 7 7 


A TTT Ag TTT TTT TTT 


w(s+2) E TEE SEEN 
ee EE O ET w(8“-غ)‎ 


w(074—€1)=T 


N 
تھ‎ 


SNANTSNWSNW\WNUIN 
SNANISINWS\W\IWNUENN 


{§ 
HT 
§ 
§ 
§ 
H 
H 
§ 
Q§ 
١H 
§ 
§ 
§ 
§ 
١H 
§ 
{§ 
§ 
Ş§ 
{§ 
Ç{ 


§ 
§ 
§ 
§ 
§ 
KR 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
Q§ 
§ 
§ 


@ 
2 
2 


2 
2 


{ 


§ 
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١ 


f 
ا‎ 
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Inclned Fixed Frame. 


Hard Rock Soil 
Condensed Sand 


RRS SASSY 


e (1224) mm 


— Statical System 
The Fixed Frame is Two Times Statically indet. 
symmetric ail 


— Concrete Dimensions. 


x Span (L) = (1224) m 


E aT 
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Soluing Inclined Fixed Frames. 


لان اJ Fred []ncltined Frame‏ عليه yه‏ سە فسیکون حله بال moment distr u07‏ صعب جدا 
و لانه "wie stuاticuاy indeterminate‏ فسیکون حله بال ٣0س uu]‏ صعب جدا 
لذا فی الکلیه سنضطر حله ب ٣٥٣۸e ٤٤۸0d‏ مم4 و ھذا بالطہع حل تقریبی جدا ٠‏ 


Approximate Method. 


و 2 ا 


assume that in the column there is an intermediate hinge at و‎ 


H 
so we can solve the Frame as Two hinged Frame but with height SH 


assume that in the beam there is an intermediate hinge at غ‎ 


Y= 2. Loads 
2 
To get the reactions X Take the moment at Point OL = Zero 
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| 


[ ا 
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Special Case. 


e 


تو حد حالتان : 
U ٣‏ اذا وجد ٣ue٥1٤ہ»c‏ خارج من عمود ال ۴٣٣e‏ 


1- IF Lo 2.0 US€ , Cantilever Slab 


کے 


⁄ 


aC‏ و 


⁄ 


LL ,‏ ڪڪ 


4 ۶ 


CCE 


RR 
S 


RR 


SA ARR 
NL | 


ZZ VILLLILLILLLLLLLLLLLLLLLLLL. 


ا 
SEESSSSSSSSSSSSSS]‏ 


و فی هذه الحاله پوجد 7٥۳07۸‏ على الکمرہ 8 
يتحول Concentrated bending moment JJ|‏ 


2 
M= س(‎ ) +x Spacing j Frame J| على عمود‎ 
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2-IF Loe> 2.0 E, Cantilever Frame 


ڪڪ تڪ 


⁄ 


7 کک ي کک 
6 


KR 
S 
RR 
RR 
RR 


7 LAA, 


RR 


ر 


2 


ERAS RFRA 


SÎ 


و فى هذه الحاله لآ پوجد 7٥۳0۸‏ على الکمرہ 8 


pF 


Cantilever Frame or Cantilever Slab jl ءlgw‎ Cantilever aجg‎ هلlح فى‎ 


M =F.E.M.(Beam) * D.F. (Col) Î Moment distribution aJدlen لن تنفع‎ 


لذا سنضطر حل ال F۴ramne‏ 
اما عن طریق 0۸ Moment distr ut‏ لکن بجدول 
او عن طرق Virtual #¥#ork‏ 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 5 ) Frames. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed.  (www.yasserelleathy.com ) Page No. 83 


ممكن للتسهيل 


symetric Frame J| ù خارج‎ cant] ever عند وجود‎ 


cantilever ùg3ڊ‎ Frame J| Jح‎ -١ 
Mr 


Mı = F.E.M. Gean) * P-F- (o01) 


۲- حساب قيمه العزم النمھاضش MF = M,ب+ M‏ 


Me+My 
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Applhcations Of Frames. 


Continuous Frarmrve. 


لکی نستطیع أن نحل هذا ال ۴٣۳٣٣۲‏ بطريقه moment distribution‏ 


symmetric Frame ùوكı يجب أن‎ 
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aU] PpaBurH SNONnuU1u07 


ي ي حو ğĞخ‏ ص 


RR SRNSNSNSNNSSSSSSSRSNMSE N N 


RN 


RRARNNSNSNSNSSINSSSSANSSNSSANENAN SYN 


S 
§ 


2 


2 ر 
LLLLLLLLLIILLLLLLLLLLLILILILLLLLLLLLLILLLLLLLLLLLLLLILLLLLLLLLLLLILLLLLLLLLLLLLLLLLLLLLLLILLLLLLLLLLL) 2‏ 


2 2 ر 
DLL LLL LLL‏ 


2 2 2 


O ILLLLLLLLLLLLLLLLLLLLLLLLLILLLLLILLLILLLLLLLLLLILLLLLLLLLILLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL 


SR 


§ 
I 


MILLLLLLLLLLLLLLILLLLLLLLLLLLLL 


1 
س 
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Example. 


Figure (1) shows the plan of a roof covering a bus shed (20m+s 9m). Four columns only are 
allowed and marked by X . Live Load plus roof Finish (L.L.+F.C.) = 3.0 kN/m 


Concrete Characteristic strength is 25 MPa 


Steel grade is 400/600 For main RFT. 
Steel grade is 240/350 For stirrups. 


Required : 


1 - Draw plan and elevation showing the concrete dimensions of the slabs, beams and the 
main supporting elements. 


2 - Design the main supporting element. 


3 - Draw details of RFT. For main supporting element in elevation to scale 1:50 
and cross sections to scale 1:10 


20 .0-—-———- 


Figure (1) 1 (+5.80( 
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1 - Draw plan and elevation showing the concrete dimensions of the slabs, beams and the 
main supporting elements. 


2.50 -2.50—¬ 2.502.50 2.502.50 2.502.50 


2 Hinged Frame 


(400 +1600) 


Secondary Beam 
(250+900) 


9.0 

20.0 ا‎ 
e )-2.50— 2.50 2.502.50 2.502.50 2.502.50 
SD 2 
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2 - Design the main supporting element. 
Load Distribution. 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 
ا لس ا .ا ا ل .د سسس ج‎ 2. © 


l, = 2500 _ 83.33 mm | 
30 


Take 1 


ا صن ا 
Wg =1.5 (0.1025 + 3.0) = 8.25 kN\mî‏ 


0.W.(Beam) = 1.4 Db t e = 1.4 (0.25) (0.9) (25) = 7.90 kN\m 


B, L, 


R1 =18.2x« - = 84.9 KN ÎR, =81.9k 
Bz 


(5j) = 28.52 kN\m‏ )8.25( 2+ 7.90 = عا رر 2 + .= ع 


Ra = 28.52 + — = 128.4 RN ÎR? =128.4 kN 


Loads on Frame. 


O0.W.(Beam) = 1.4 Db t Še = 1.4 (0.40) (0.16) (25) = 22.4 kN\m 


128.4 128.4 128.4 128.4 


R, R2 Re Re? R2 R2 R2 R2 Rq 81.9 [128.4 [128.4 128.4 [81.9 


1 0.W. 1 22.4 kN\m 
1 
اا 20.0 اا‎ 20.0 
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Using Moment Distribution. 


[e _ Df _ 0.4(§-1.60) 


= 0.079 m^ 
12 12 


3 
Ib = قد‎ - = 0.136 m* Ib =1.72 Ie 


_ 3 le _ 3,e _ 
Ke IRN 4G el 
K 1 I 1 (1.72Ie 
> 1 1 1 = 0.043 I] 
DD 2L 2° 200 
D.F.e = 0.145 _ _ پھ ون‎ 
0.125 + 0.043 
F.E.M 
128.4 128.4 128.4 128.4 
81.9 128.4 [128.4 [128.4 | 1.9 
0 
Span 
= 22.4+ 7 (128.4 = 67.34 kN\m eT 
20.0 ل‎ 
81.9 81.9 
F.E.M. = 


۰ 67.34 kN\m ۰ 
wl E —- 2244.6 kN.m 
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1670 kN.m 


٤ B.M.D. 


kN F.E.M.(Beam) x D.F. (Col) 
2244.6¥ 0.744 = 1610 


1670 (D 


755.3 
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Design of Sections. 


Sec. OD R-—Sec. 


= 1670 kN.m , P=278.3 KN , D = 400 mm, = 1600 mm 


3 
P 278.3 *10 
4 _ ه111 00 ے‎ ~-CNe 7 0.04 neglect P 
Check F,„, Dt 254001600 < (neg ) 


6 
8ل جد 3.67= ,€ و 10 0 =C,‏ 1500.. 
¥ 


6 
ہمہ وویو _ _ 1670۰10 __ ہے سے 
JF, d 0.788 * 400 * 1500‏ 


Check As min. A a 3532.1 mm 


Hin b d= (0.225 ( bd = E 25 -) 400 *1500 =1687.5 mm 


As 2 Hin’ d . . Take ا‎ A8, ے‎ S2. 1 a 8 225 


TT _ 400-25 _ 7.50 = 7.0 bars 
4+25 25+5 


Sec. © R-Sec. Neglect Effect of Buckling. 


= 1670 kN.m ,„, P= 755.3 kN 


3 
P 755.3 *10 
4 _ ے‎ 3011 ~N 92 0.04 (Dont neglect P 
Check F,„, bt 25.400» 1600 > ( ) 


2.21 


= 2.21 mس‎ . E گے ے‎ 7 .5 se, € 
755.3 °“ £41 1.60 <> 5 ۰ 


e, = € + E - C = 2.21 + و‎ -0.1 = 2.91 m 


Mg= P< €, = 755.3 « 2.91 = 2197.92 kN.m 
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6 
0 حل جد 3.20= ,€ و ٥‏ ,€= 1500 .. 
$ 


Ms Pu. 2197.92 «10° 755.3 «10° 
JF,d (E\ës) 0.760«400« 1500 (400\1.15) 
= 2648.5 mm 


Check Asmin. As, =2648.5 mm 


Min b d= (0.225 « VF) bd = (0.225 E ) 400 «1500 =1687.5 mmr 
Fy 400 


As > HM, d ..Take As= Ags = 2648.5 mr 
reg. red. 


Sec. ® L—S'ec. 


= 1697 EN.m , P= 278.3 kN , D= 400mm ,t = 1600mm 


3 
P 278.3 «10 
4 _ ے‎ 034 ۳1۳ ~N 7 0.04 (neglect P 
Check F bt 26.400» 1600 < (neg ) 


C.L.—(C.L. = 4.50 m = 4500 mm ےد‎ 


B= 4 6ts+D = 6 «100+400 =1000 mm B -1000m 


K+ D — 0.7» £0000 + 400 = 1800mm 


6 
..1500 = C, || 10 _, لل ج 6.76 ع‎ 6 
25 * 1000 
6 
2 
Mur. ___ 169710 — 3424.1 mm 


S8 FE, dd 0.826 * 400 * 1500 


Check Asmin As =3424.1 mm 
— reg. 


Prin b d= (0.225 ) bd = (0.225 « N26 ) 400 «1500 =1687.5 mmr 
Fy 400 


e e ا‎ — 2 
As, > Mn d Take As= Ag = 3424.1 mr 
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O.K. 


Check Shear. 


81.9 81.9 
67.34 kN\m 


278.3 kN 


755.3 kN 


= )0.24( س‎ = 0.98 N\mmî 


Q٩ 
£ 
| 


2 
1 


2 
)0.70( —_ = 2.85 N\imm 


3 
J _ mar _ _678.4*10 _ 1.12 N\mmî 
u b d 400* 1500 


“ Ty < Iu < Tag, °“ Fe need Stirrups more Than 5 $8 \m 


. Use ds-Q,- ow _ _ 45 9( (\» 
3 b S 
* Take N =2 , 48 > As = 50.3 mnê 
1.12 - 0.98 _ 2» 50.3 (24011.15) —ڃS=83.3‎ mm < 100 mm 
2 400*5 


* Take N =2 , $10 As = 78.5 mrê 


1.12 - 8 = 2» 78.5 (24011.15) — yS =130.0 mm > 100 mm .. 


400 * S' 


". No. of stirrups\m’ _ 1000 _ 1000 _”6g9 =8 \m 
9 130.0 


. Use Stirrups |8 $10\n?j 2 branches 
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TTT 

1 IIIIII < | 

ااا ااا اا 

إ ‏ 1 ا 
اا ا 

ML 


iii 
1 


4525 


49525 


Sec. (2-2) 
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Example. 


H.B. Sla% (+ 9.00) Window 


Window 


Ground Level 


و 
© ® ۵ 


The Figure shows the cross sectional elevation of a R.C. Factory with dimensions 
20.0 x 20.0 meters. Columns are allowed on axres A,B &C as shown and spaced 
every 5.0 mM. Covering slabs are one way Hollow-Block Slab of 5.0 ™ span 


supported on the main supporting elements of the Factory. 
Fou = 25 N\mm® , Fy = 360 N\mm® 


Question 1: 


Without any calculations but with reasonably concrete dimensions draw 
to scale 1:50 in elevation and part plan concrete dimensions of the main 
supporting elements of the Factory including columns & Foundations 


and show the arrangement of Hollow Blocks. 
Question 2: 


IF no internal columns are allowed in the Factory. 


ùe. only columns at axes A&C 
1- Without any calculation but with reasonably assumed concrete dimensions, draw 
to scale 1:50 in elevation only concrete dimensions of the main supporting 


element including Foundations. 
2-Carry out load distribution and calculate the loads on the main element. 
3-Design all sections of the main element. 
4-Draw to scale 1:50 details of reinforcement of the main supporting element 
in elevation and draw the necessary cross sections to scale 1:10 
5-IF the slab at levels 7.50 & 9.00 become at levels 9.00 & 10.50 
Draw a new concrete dimensions in elevation. 
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(± 0.00) 


dA VM f 


AL 
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ge 
o1 
S| 
1 
+ ام‎ 
س‎ 7 


10.0 اا 


2 
ھ۰‎ - 
ا‎ = 
o 
ا‎ 
£ RW © 
- < © 
3 1 
0 کک‎ f 
oI 
د‎ QÛ Sf 
+1 ا(‎ 
ا ےه‎ 
» 
5 
O © 
3 5 
E 8 
3 ۹f 
0 e o 
ا‎ 4 
9 e 
X١ 
اڈ هه‎ 2 
4 
© 1 
اأ‎ 
إل‎ 
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@ @ Loads From SlaDS. (Using one way H.B. slab at 5.0 m) 


.“ The Roof is inclined Take F.C. =0.50 kN\m , L.L. =0.50 kN\mê 


_ 5000 _ 
t= 3000 200 mm 


l= 200 mm 


Weight of Block = 100N s S=€+bD= 0.4+0.1= 0.5 m 


Wribi = [1.4 (tse + F.C.) +1.6 (L.L) Cos O ] (5'»1.0) 


+1.4(b h +1.0 m +e) + 1.4» (Block ii) (®) 


*. WUribi = [1.4 (0.05«25 +0.5 ) +1.6 (0.5) Cos 8.53 | (0.501.0) 


+1.4 (0.10 »0.15 «1.025 +1.4 (100) (18) = 2.84 


4D) س‎ 


5.0 


8 n 


Loads on Beam By 


WU = 0.W. =1.443.0 =4.20 kN\m 
R= Wx S' = 4.20» 5.0 = 21.0 kN 

Loads on Frame F' 

O0.W. (Frame) = 1.4 (0.30 «1.70 «25) = 17.85 kN\m 
W= o... + Ls = 17.85+ 4 + 5.0 = 46.25 kN\m 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System S ) Frames. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 100 


اوو و gg‏ ا وو ا 


1 i 
ا‎ 3 
[, bf _ 3(1.) b-0s 
ل 21.416 ا‎ 
= 0.071 m 
Ib 
ج‎ 


I, =(M.10 Bt 
Db =0.30 m, ts= 0.20 m 
B=0.50 m, t=1.70 m 


0_ و 

SE 0 Tables page 91 1 
= 606 -0.3- 

ÛD _0.30 - 0.60 ۳ 

B 0.50 


Ig= (M.10) Bt = (606*10 “0.501.70 ) = 0.149 mî 
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1.0kN 


2 
> C 
ج‎ o 
o 
3 8 
8 هھ‎ 
© 
© 
™— 
= 
ھہ‎ 
N 
YF 
© 
© 
™— 
2 
ك‎ 
© o 
= ص‎ 
N 1 0 
(ھ اا‎ e © 
ل کچ‎ 8 
ر‎ 
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„(M+*Mr) + „ (M.* M1) 


c*£c c £b 


810 = 


81 = ZCETO + (10.11) (2547.8 ) [8.65 ]- 5 (584. 5) (10.11) [8. 41) 


N 


~ı - 3 
Ec Ie 
811 = «(MreMr) + „(Mrs Mr) = Fy (£275 3( 
3 b 


(« 65 )(10.11) [8.40[ + 3 (10.11) (1.50)[8. 65) = 6 


"E 10) Ice Ec Ie 


81+X 511 = Zero 


-137615.73 ¡ ¥ „ 979.66 = Zero > Î X=140.47 kN 
Ec Ic Ecol. 


140.47kN 
n 


0 ل 0.0 


509.58 kN 509.58 KN 
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509.58 509.58 
Design of Sections. 


Sec. O R-—Sec. 


= 1047.6 kN.m, P =211.4kKN, D = 300mm , t = 1700 mm 


3 
P 211.4 *10 
۳ع سے‎ 0.66 0.04 (neglect P 
Check F Dt 25,300» 1700 < (neg ) 


6 
..1600 = C, E 10 > 0, =4.23 ل جد‎ = 2 
| 25 * 300 


_ Mur. _ 1047.6 »*10° 


mm‏ 57 11_297 0476[ چ 
JF, dd 0.812 +360 *1600‏ 
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Check As min. As = 2297.57 mm 


req 


Hnin b d= (o.225 1) pq - (0.225 5 ( 00 «1600 =1500 mm 
Fy 360 


As > HM, d ..Take As= Ag = 2297.57mrî 
reg. req. 


° 71 = D-25 ے‎ 300-25 _ 5.85 = 5.0 bars 
+25 22 + 25 


Sec. © R-Sec. 
Neglect Effect of buckling 


= 1047.6 kN.m , P = 509.58 KN, D = 300mm , t = 1700 mm 


3 
P 509.58 *10 
0ے ے‎ 17-e 9 0.04 (Neglect P 
Check Fb 25«300« 1700 < (Neg ) 


1047.6 «10° 


2-> جد 4.23= ,€ و 
300 * 25 


.. 1600 =C, 


6 
_ _Mu _ __ 1047.6 *10°  _ وودر‎ 7 
JF, 1 0.815 * 360 *1600 


S 


Check Asmin As = 2297.57 mm 


req 


HMnin b d= (0.225 1) pq - (0.225 5 ( 800 «1600 =1500 mm 
Fy 360 


‘As >HM,,,D d ..Take As- Ags = 2297.57 mr 
reg. red. 
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Sec. ® R-Sec. (Because the slab is H.B) 
M=1262.5 kN.m, P= 142.03 KN , D = 300 mm, t= 1700mm 


3 
Check xk = 14.03۰10 _0.011 < 0.04 (neglect P) 


Fo, Dt 253001700 


6 
0- ل ج 3.90= ٥,‏ || ,0= 1600.. 


6 
4de _ __ 1388.910 _ 2898 mm 
JFyd 0.80* 360 »* 1600 
2 
Check As min As, = 2739.8 mm 


nin. b d= (0.225 ۷») b d = (0.226 » JÊ. ) 3001600 =1500 mm 
Fy 360 


As, > HMunh d :.Take As= As = 2739.8 mrt @ B22 


Check Shear. 


462.34 


S.F.D. 


140.47 


509.58 kN 509.68 EN 
25 
= )0.24( Tag = 0.98 N\mm® 


ت 


ا 
۹ 
£ 
1 


2 
o )0.70( ت‎ = 2.85 N\mm 


3 
Sec. D q _ mar _ 462.3441 — 0.963 mm < Q 
bd 300+ 1600 ۰ 


. Use Stirrups | 5 $ 8 \n? | 2 branches 
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7 $22 
2%12 
2%12 
2%12 
2%12 
2%12 
2%12 


TILTLT 9‏ 
ج 1.70 ا 


Sec. (2-2) Sec. (1-1) Sec. (3-3) 
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¢ gto crf op? s}s0f ° |r S28O0f sef TP? |r OWOLI 


arp (RT Ir Aye F I FKRT Irv cerf or? gf |fR 
RO FP (med #0 (RINT FF O Aol f ref (f AULD 
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اا ا 
هھ )+009( 
)+ 08'4( 
کک 
(+ 00'6( 4 
ly (09'01 +)‏ 
arene n/n >‏ ج کے 


(0'4 +) 


ا 


9 0 (00'6 +) 


(09'01 +) -C 


Example. 


Figure (1) shows a sectional elevation For an Industrial building of overall plan 
dimensions 28.0 m x< 42.0m , with 24.0 m clear span without any intermediate 
columns. The covering system consists of set of horizontal and inclined slabs where 
shown in the Figure. The level of horizontal slabs is 7.0m From ground level. 


Only two sets of windows are allowed where shown in the Figure. 
It is required to: 


1 — Choose a convenient main system For the main supporting element and draw 
a sectional elevation and structural plan(to scale 1:50), showing all the 
structural elements with reasonably assumed concrete dimensions. 


2 — Design the slab (a DC) ,then draw its details of reinforcement on the structural plan. 


3— Design the main supporting structural system, then draw its details of 
reinforcement in elevation (to scale 1:50) and sections (to scale 1:20). 


Data: 
Foy = 30 MPa , St. 40/60 , Spacing between systems = 7.0m 


2 2 
F.C. = 1.0 kN/m ۰s L.L. = 1.0 N/m 
Foundations level = (1.50) m From ground level. 


C 
| | 


1 
| | Db «a 


Figure (1) 


سیا 2.0 ا وي ا وو ان وق ا 2.0 ات 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 8 ) Frames. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 109 


1— There are 2 Systems can be used to cover this area. 


We can use Fixed Frame. 


LLL LLL, IILLLILLLLILLLLLL 


N SSNSENENENENWONSNNINNSINENENWENSNNSTN™SN NNN 
N SSNWNWNENENWNAN N N SENRNENKWNENNN HÎ 


ى ا 


Or we can use Arch Girder. 


2 o 
@zzzz zz 
a 


NSN SNSNSNWNSANENWNNN NS ANSNSNWNWNNNN KN 


YN 


ا اڪ i‏ وا لے وا ا وا u‏ _ واچ وا 
20 6.0 6.0 6.0 6.0 20 
لے ل لړو ا 
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Use Fixed Frame. 


\ 


(+۳ 0.00( 


/ 
ٍ 
ٍ 
ء 
/ 
/ 
ر 


)- 1.50( 


امع لص .6لار .ولور .ولور .ولیم و لیرں۔. kBعا‏ ر م ل 
ا و پو ا 


م 2.0 6.7 -—3.0—-3.0- 3.0-3.0 7n‏ .6مم 2.0 ا 


2 


7 


7 


1 
. 
. 

1 

ا 


0 
| 


AL 


O, 
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ا 
¬ 9-0 


AEA AS 


5 


2 ۰ 7 7 2 
ر 90 ر ⁄ ۶ 


RASAN RRR 


KR 


S 


LZ 


(00'42 +) 


‘AUP POU 


i Ae e E E e mS e mS Ce e E SSS 


2 
Z20 


2— Design the slab (a DC) ,then draw its details of reinforcement on the structural plan. 
For cantilever Solid Slab. OL D 


(4 = 2000 = 200mm 
10 


Ws =1.4 (tg c+ F.C. ) +1.6 (L.L.)| RN\mê 


Wg -1.4 (0.20»25 + 1.0) +1.6 (1.0) = 10.0 kN\mî 

For Inclined H.B. Slab. bl € Blocks (200+400+200) 
a=200 mm , € = 400mm s h = 200 mm »s s=50 mm 
t= h+ts= 200 + 50= 250 mm 
Db =100mm , S' =€e+b = 400 +100 = 500 mm 
h=200 mm > Weight of Block = 150 N 


Wribi= [1.4 (tse + F.C.) +1.6(L.L.) CosO | (S»1.0) 


+1.4(b hx1.O0m ± روزن 810011 ) 1.4% + (م5‎ ( ) 5 ( 


°". Wribi = [1.4 (0.0525 +1.0 (+1.6 (1. (Cos 26.56) | (0.50 »«1.0) 


+1.4 ( 0.100.20 «1. 0*25) +1.4 (7500) (2 10) 4.04 


kN \(1.0*0. 5)m 
For the Horizontal Solid Slabs at the middle of the Frame. 


One way Solid slab = _ Zs _ 3000 = 100mm 
30 30 


Ws =1.4 (ts o + F.C.) +1.6 (L.L.)Î RN\ mrê 


Ws -1.4 (0.10«25 + 1.0) +1.6 (1.0) = 6.50 kN\mî 
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رق 75 


Sec.D H.B. My, =15.30 EN.m\rb 


l=250mm:» d=250-30 =220mm , S-500 "^" عرض الشريحەه‎ 


6 
6 = ل جد 6.88 =€ > ل ٥|‏ = 220 


15.30 «10° ر2‎ 
Ag TGs a OA Tn 


Sec.@® S.S. My, =10.0 EN.m\0.50m 
ls =200 mm» d=200- 20 = 180 nm, © =500 7 عرض الشريحه‎ 


6 
6 = ل ج 6.97 =و) ج کا ,0 = 180 


10.0 «10° ر2‎ CAP12\rib) 
As - 0-826 »400 «g0 = 168.14 mm / rib 


التسلیح )| لانه يوجد تداخل بین ال .#۸1.8 & .5.8 
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RFT. of Slab a bc 


aT 8‏ :ا 


E 


C b dL 
7 0 1 5 10 between ribs 
1 $10 between ribs 
SHEZAI 
سل‎ 
Q 
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3— Design the main supporting structural system, then draw its details of 
reinforcement in elevation (to scale 1:50) and sections (to scale 1:20). 


E e + a © Fa CL E © et © e £ a 
ا س‎ 


کن ص و ج ن ا وم د ا ا 


TTT TT == ——‏ =۳ کے ی ت 
| | | | 
| | 
| | 


7.0| B1 | BIBS! Be B4 Ba أ‎ Bı 


| | | | | | 
| | | | | | 
| | | | | | 
ال ا اا اا اا الل لال ك 8 للت‎ 
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Take all secondary Beams (250 * 600) 
0.W.(Beams) = 1.4*0.25+0.60+*25 = 5.25kN/m 


Frame (400 * 1600) 
0.W. (Frame) = 1.4 *0.40+1.60+25 = 22.4kN/m 


= 10.0 kN\mî For Cantilever solid Slab 


Ws =6.50 kN\mêî For One way solid Slab 
Wribi = 4.04 KkKN\(1.0*0.5) For One way H.B. 


Load Distribution. 


B1 


E 


2 


W = 5.25 + 10.0*2.0 + 04 — 52.32 kN/m 


Rr =W.S = 52.32 «7.0 = 366.24 RN 


O.W.+ Ws+* Lc + „Ls 


Bz MW =0.w.+ Wri „LS - 5.25 + L4 „ 6-70 _ 2.32 N/m 
S2 0.5 ° 2 


R2 = WS = 32.32 «7.0 = 226.24 EN 


B3 WU = 0.WU.+ کیا »ور‎ = 5.25 + 6.50 * 0 = 15.0 kN/m 


R39=W«S = 15.0 «7.0 = 105.0 EN 


B4 WU = 0.WU.+ 2 WU sS * = 65.25 + 2± 6.50 * 0 = 24.75 kN/m 


R4=W«S = 24.75 » 7.0 = 173.25 RN 
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R 1 R:z +Rs R, R, R, R: +R R 1 


0.W. 


سور Bg.‏ ا م ولهولهولوهو لیر .یې ا 
أ ص240 


226.24 +105.0 226.24+105.0 
= $31.24 kN 173.25kN =331.24 kN 


366.24 kN 173.26kN | 173.25 kN 366.24 kN 


22.4 kN\m 


لسوم. 6ا 0و الھولھولوھو لرن .ی ا 
ا ا ا 


I. _ I, _ b(t) _ 0.4 (1.60) ٍ 
= b= 12 TENS = 0.136 m 


- le. _e _ 1491 
hı 1 : 


K -1 b_1,„,_Ûb -0.0208 I, =0.0208 
b 2L 2 240 1o Ie 
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D.F.(o) = ___ 0.149 0877 


0.149 + 0.0208 
D.F-(b) = 1- 0.877 = 383 

.25 kN ٤ 
GG 24 EN 33124 173.25 331.24 kN 


366.24 EN 
173.25 kN 


22.4 kN\m 
اې لړ ا‎ 
2P 2 (831.24) +3 )173.25( 

= 0.WU. + = GAULT TE (115.0) 71.66 EN 
J pon =22.4+ ج‎ \r 

2 
WL = 71.66» (24.0) = $439.7 kN.m 
1 12 
ا‎ 366. kN 366. kN 

— 
1226.16 KN 


F.E.M.(Beam) * D.F.(Ccol) = 3439.7 * 0.877 =3016.62 kN.m 


1508.31 kN.m 
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3016.62 3016.62 


3016.62 3016.62 


1508.31 1508.31 


1226.16 1226.16 


Design of Sections. 
Sec.) R-Sec. 


M = 3016.62 kN.m , P=675.36kEN , D= 400mm , t=1600 mm 


3 
P 675.36 *10 
گے‎ N °` 5 0.04 neglect P 
Check Foy, Dt 30 » 400 «» 1600 < ( 9 ) 


6 
2 = ل ج 2.99 = ,€ و 2 C,‏ = 1500 .. 
40 » 


M 10° 
As Ul. _ 3016.62 +* — 89969 mm 
JFyd 0.742 * 400 * 1500 
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Check Asmin Ase = 6775.9 mm 


reg. 
Prin. b d= (0.225 ) bd = (0.225 « ¥30 ) 400 «1500 =1848.6 mırê 
Fy 400 


As >H,,,b d :.Take As= Ags = 6775.9 mê 
reg. reg. 


.. pm 0-25 _ 400-25 -_ 60 = 7.5 bars 
0+25 25+5 


Sec.@ R—S'ec. 
M=2142.9 kN.m , P=675.36kKN , bD=400mm , t=1600 mm 


3 
P 675.36 «10 
.کے ر کے‎ 5 0.04 me lect P 
Check Fo, l(t 30400» 1600 < (e ) 


6 
4 = ل ج 3.655 =€ و 0 C,‏ = 1500 .. 


6 
_ _Mur _ _ 2142.910 _ gE ê 
J Fyd 0.784 »* 400 * 1500 


Check Asmin Ase = 4555.5 mm 


req 


Hin. b d= (0.225 * VF) bd = (0.225 „30 ) 400*1500 =1848.6 mm 
Fy 400 


‘As > Hyb d :.Take As-As = 4555.5 mrê 
reg. req. 


Sec. ® R-Sec. 
Neglect Effect of Buckling. 


M = 3016.62 kN..m , P= 1226.16 kN , b=400mm , t= 1600mm 


3 
P 1226.16 «*10 9 
حح‎ ٠ ے ا‎ 0.064 0.04 (Dont neglect P 
Check F bt 30400» 1600 > ( ) 
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eg = e+ EC = 2.46 + LÊ _0.1 = 3.16 m 


Mg = P «Cg = 1226.16» 3.16 = 3874.67 kN.m 


6 
“d=c, (Ms .1500= C, | LS, cC =2.64 < 238 
Fou Db 30 * 400 


. The section is over reinforced 
.„„. Increase depth or use Ag From I.D. 


.. Increase depth 


To choose minimum depth that make the section under reinforced 
Take C,=2.78 


“ d = = 2.78 1 1579.7 mm 
“. Choose jd = 1600 mm} j| t= 1700 mm 


P 1226.16 «108 
__ _ _1226.16 +103 0.060 > 0.04 (Don't neglect P 
Check F bi 30.400» 1700 > ( 9 ) 
p _ ا‎ _ 3016.62 24e ?هھ - گے £ „ ص‎ < 0.56 es 
P 1226.16 t 1.70 


e = e+ EC = 2.46 + ET -0.1 = 3.21 m 


Mg = P « Cg = 1226.16» 3.21 = 3935.97 kN.m 


M 
d= = 8 “.1600= c, 1", ٥, =2.79 > ل‎ -8 


_Ms Pu, _ __ 3935.97 »10° 1226.161003 
J Fy d (F\ 3.) 0.718» 400 »*1600 (400\1.15) 
2 
2 = 5040.2 mm 
Check Asmin. Ag =5040.2 mm 
س‎ reg. 


rin. b d= (0.225٠ Feu ) bd = (0.225 J80 ) 400 «1600 =1971.8 mm 
Fy 400 


۰ 1 
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Sec. © R-Sec. 
Neglect Effect of Buckling. 


M = 1508.31 kN.m , P=1226.16 KN , b= 400mm , t= 1700mm 


3 
P 1226.16 »10 , 
۳ے کے‎ - ~0 0.04 Don t neglect P 
Check F bt 30.400» 1700 > ( ۴ ) 
e ا‎ _ 1508.31 _ 1.23 m کے و‎ 0.72 <> 0.5 €4 
P 1226.16 t 1.70 


es = €+ E -0 = 1.23 + EZ -0.1 = 1.98 m 


Mg = P «Cy = 1226.16« 1.98 = 2427.80 kN.m 


“d= Ms 2427.80۰106 0.784 
E. bi " 1600= €, TT ل ج 3.55= ,€ ج‎ = 


_Ms Pu, _ __ 2427.80*10° 1226.16 «10° 


S = = 
JF, d (F\ 3s) 0.784 * 400 * 1600 (400\1.15( 


1313.36 mnî 


Check As. A. =1313.36 mm 


min. S reg. 
Hin. b d= (0.225 « Vu) bd = (0.225 30 ) 400 «»*1600 = 1971.8mrîڑ‎ 
Fy 400 
Hr, b d > As, Use Asin 


As = 0.225 » 3 bd = (o. 225 50 0 (400 » 1600 =1. الأقل‎ 
1707.37 الأكبر‎ 


= 1707.3mm 


t 0.15 _ 0.15 


1.3 As. =1.3* 1313.36 = 1.7 
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Check Shear. 


366.24 kN 366.24 kN 
71.66 kN\m 


859.92 


Q4 859.92 «10 
1y = TT e = 1.43 N\mm 


F / 30 2 
q ر‎ 24 5 = 0.24 1.6 = 7 N\mm 


_ Fe _ 3O0 2 
„= 0.70 fk = 0.70 7g = 3.13 N\mer 


Cc 

“ d<Iu< pag, ** Fe need Stirrups more Than 5 $8 \mê 
dou _ mAs (E\s.) 

Db S‏ ع 
As = 50.3 mm‏ ج ¢8 , 2= Take Nn‏ * 
(24011.15) 50.3 »2 _ 2 - 1.43 

400 »* S 
* Take N" =2 , ¢ ج10‎ As = 78.5 mm 
1.43 - 1.07 _ 2 * 78.5 )24011.15( 


400» S 
* Take Nn =4, 48 ج‎ As = 50.3 mrî 


1.43 - 107 4» 50.3 (24011.15) 
2 


.* Use dg} 


— > S'= 58.64 mm < 100 mm 


— > S'=91.5 mm < 100 mm 


— sS =117.29 mm >100mm 


400« S e 
.. No. of stirrups\m’ _ 1000 _ _1000 _ 8.52 =9 
9S 117.29 
. Use Stirrups | 9%8\mt 4 branches 
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(Systems ) Frames. 
Page No. 125 


5¢8\ nt 2 branches 


9p¢p8\ nt 4 branches 
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RFT. of Frame. 


sa3s 


5225 


N 
n 
6© 
ا‎ 
8, 
ا‎ 
AS 
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Posts. 
ost لل‎ )٥۴1.( اذا کان الارتفاع‎ 

اقل من او پساوی ۲,۵۰ م 

Short Column jùوگکی فعادەه‎ 

و عاده يؤخذ القطاع (250 ٭ 250) 


و التسليح 012 4 250 


ا Short Column‏ 
]4412| 
اذا کان الارتفاع )٤10(‏ لا 08٤‏ یتراوح من ۲,۵۰ م الى -و٤‏ م 


فسیتحول الی ٤)٥ ۳٣۸‏ و٣٥1‏ و لکن یظل القطاع (250 + 250( 
و سنأخذ التسليح 412 8 


¬ ك Long Column‏ 
a Ê‏ 
اذا کان الارتفاع (,[) لا ٤sمم‏ اکبر من ,ع م 
فهذا حل غير مفضل و اذا اضطررنا له سنجعل القطاع ( 0 * 0 ) 


حيث 0 عرض ال ٣۴۳اء/رهء‏ الذى يحمل 
و يeعتټڊر Long C(€0olu mr‏ 


Long Column 1 8 412 التسليح‎ r 
8 P12 
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Hangers. 
لذا الا رتفاع لن یؤثر عليما‎ k)٥۸n00٩ ال s٣eو ہہ[ یؤثر علیھا‎ 
)250 لذا عاده نأخذ ابعاد القطاع (250 ٭‎ 0ا٥۸‎ 10٣9 لانه لا یوجد علیها‎ 
. مهما كان الارتفاع‎ 


اذا کان ال ٣e‌و"ہه‏ ۸ يحمل وزن ال 7٤‏ فقط 
فعاده نأخذ تسلیحه #12 4 250 


ا ڪڪ 


1 


اذا کان الد ٣ع‏ و"ه# يحمل وزن کمرہ 
فعاده نأخذ تسلیحه #12 8 hanger‏ 
250 


aL 


1 


8%12 . کن ا 


کمره ساقطه 
لن فرق اذا کانت الکمره ساقطه او مقلوبه لانه فی الحالتین 
سيدخل تسليح ال ٣7ع‏ و"ه[ داخل الكمره . 


ملحوظه . 
اذا كان هناك خيارين ان نحمل الكمرات على Post‏ او Hanger‏ 
فعاده نفضل استخدام ال یه٥‏ الا اذا زاد ارتفاع ال ٣st‏ عن -وع م 


فسیکون استخدام ال €7 07۸9[ افضل . 
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Exzanmrwp le. 
ج چ چ ھچ تڪ‎ (+ 8.00 ( 


(+ 5.00 ( 


ا پو لالہ و ا 


Choose a convenient Statical System and draw a sketch 
For an elevation Showing Concrete Dimensions & RFT. 


LEELA 


⁄ 


LILLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLILLLLLLLLILLLLLLLLLLLLLL, 


4 


KR 


2-Hinged Frame. 


RR 


RR 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 5S ) Frames. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed.  (www.yasserelleathy.com ) Page No. 129 


O. MU. 


Solve using 
Moment Distribution Method 


۰ 4 
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Exzanmrwp le. 


(+ 8.00 ( 


(* 5.00) «aL 


Dor’t put any structural 


element between OL» b 


ا م و ا و ا 


Choose a convenient Statical System and draw a sketch 


For an elevation Showing Concrete Dimensions & RFT. 


2-Hinged Inclined Frame. 


, 
ر 
4 


ERR KY 


RS 
RRS 
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Solve using 
Virtual Work Method 
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Exzanrwp le. 


(+ 5.00 ( (+ 5.00 ( 


Don’t put any structural 


element between OL» b 


a la l1 


Choose a convenient Statical System and draw a sketch 


For an elevation Showing Concrete Dimensions & RFT. 


2—-Hinged Inclined Frame. 
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Solve using 
Virtual Work Method 
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Note. 


80 
2 


2,0 


ا 
~0 اہ 18.0 
24.0 


اذا اخترنا البلاطه محموله علی ٤8٥م‏ و ال ٤8٥م‏ محمول علی ٣a e‏ أفقی 
فی هذه الحاله سیوجد 8٥م‏ ارتفاعه -,۵ ۴ و هذا بالطبع حل سيئ و لكن ليس خطاً . 


لس یویم لاہ ول اا 


ل ت ن ا 
يفضل جعل البلاطه الافقیه محموله على er‌وn"صH]a‏ 


| ا ڪڪ‎ 7 E 
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Note. 


اذا کان ال ۸٣۳٣٥‏ يحمل مباشرہ بلاطات فی منسوبین مختلفین 


فیفضل الا یزید فق المنسوب بینھم عن - ,۲ م حتی لا نضطر لعمل عمق کبیر جدا لا ۴٣۵٣۸‏ 
مما يعمل على زياده التكلفه . 
فی بلاطات المنسوب الاقل یفضل أن توخذ کمرات مقلوبه حتی لا نعمل على زیادہ عمق ال ۴٣۹٣۸۴‏ 


عمق ال ۴٠7۳»ه7‏ ل يقل عن فرق المنسوب بين البلاطتين مضاف اليه تخانه البلاطه السفليه . 
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LL A(RKRKËUËىQXR‎ 


00 


٠ 
کڪ‎ 
ا‎ 

4 
ا 
ا 

ا 
7 
7 
٠‏ 


RR 


| 


(Systems ) Frames. 
Page No. 137 


RFT. of the slab. 


I 
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اما اذا زاد الفرق فى المنسوب بين البلاطتين عن -,۲ “ 
فیفضل ان يحمل ال ۴۳۵۳۸۲ بلاطه منهم مباشره و الاخرى 
تحمل اما علی و٤یہم‏ او Eلآ” Hangers‏ 


عمق ال ٣۵7۳٣٤‏ لا يعتمد على فرق منسوب البلاطات 


7 
7 
7 
ر 
ر 
6 
2 
7 
2 
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Exanmrwp le. 


H.B. 5% 9,00) / 


(+ 7.50 ( 


H.B. Slabs at system Direction 


اص یں ہلہ ال۔0 سا 
ا دل .0 ا 


Choose a convenient Statical System and draw a sketch 


For an elevation Showing Concrete Dimensions. 


لان فرق المنسوب بين البلاطات لا يزيد عن -,۲ ۴ 
ممكن أن يحمل ال ٣١۳٣١٠‏ البلاطه من المنسوبين 


RN RAEANNNSINSNSSNSN NISSEN 
E RRRSNSSNSSNSSANSSANSANSANSANNANANS XY 


RRR 


أل رم .0 س 
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Exzanrwp le. 


(+ 9.50( 


H.B. Slabs at system Direction 


اص0 ال10 ااا 
ق جح صصص ص اح ص صا 


Choose a convenient Statical System and draw a sketch 


For an elevation Showing Concrete Dimensions. 


(+ 11.0( 


(+ 9.50 


لان فرق المنسوب بين البلاطات يزيد عن -,۲ ۴ 
يحمل ال ۳۵7۳٣۴‏ البلاطه من جهه واحده 
و البلاطه الاخرى محموله على 0088S‏ 


SI RNANNNSNSSSASN INNS 


RI 
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Conmection between two Girders. 


(+ 7.00) 


Girder 
(+ 4.00 ( 


Girder 


لوو لمن ا 


RÎ 2RÎ RÎ 
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إل 


(±+ 0.00) 


SNSNSNSENSENSNN KN ANESNSNSENENNINN KN 


` 280) 1H | 


p— ن نل‎ o 


ا 


(Systems ) Frames. 
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Connection between Girder & Frame. 


(+ 7.00 ( 


Frame 
(+ 4.00) 


Girder 
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Two—-Higed Frame 


WS ILLLLLLLLLILLILILILLLLILLLLLLLLLLLLLLLLLLILLLLLLLLLLS LILLLLILLLLILILLLLLLLLLLISLLLLLLLLLLLLLLLLLLLLLLLILS LILI LLLLLLLLLILLLLLLLLLLLLLLL, 


Girder 


SILLLLLLLLLILLLLLLLLLLSS LILLIA LILLY 


SEANSRNENSWNSNWN NY 


NNN MN SSNWNWNWNWNN 
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Connection between two Frames. 


(+ 7.00( 


Frame 


عاده فى العمل يحل هذا ال ss‏ على انa Continuous Frame‏ 


ال لی ہل لی ااا 


mm 
CETAS 
mmm 
CEG 
mmmnmr 
CEE 
EH 


لکن حله يدويا سيکون صعب جدا 
لذا یفضل فی الدراسه ان نفصل بینهم و نحل کل ۴ )ءرهی بمفرده . 
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یفضل فی الدراسه ان نفصل بینهم و نحل کل یری بمفرده . 


(+ 7.00 ( 


Frame 
(+ 4.00) 


Frame 


ومیل ایل ا 


یفضل أن نفصل بین ال ۴٣۹٣۳٣٤8‏ 2 


Two Hinged Frame 


| Roller Fixed Frame 


Solve using Solve using 
Moment Distribution Method Virtual Work Method 
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SDSS ASAS 


ed Frame 


Roller—F" 


Two—-Higed Frame 


RRA KNRNNNNNIN RRR 
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Example. 


(+9.00( 


NW 


)+4.50( 


NW 


| | )3.00+( 
1 | س —— 


ولم ولو e‏ 
ا vv‏ .18 .8 


Hinged‏ 2 ر 


& ١ Inclined Frame 


Simple Girder 


ل ومو ا لوچ ا 
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No. 150 


(Systems ) Frames. 
Page 


( www.yasserelleathy.com ) 
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RSRANN} 


2 
2 


)+ض'098( 


ا11 


7 


(006+) 


RR 


ASRS 


MMs 2 


۲ 
0 
00 


1 
۸ 
21800 


٩ 
1 
١ 


9 


< 
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Example. 


33.0 


| لبيل 


Girder 


ااا 
1 


Inclined Frame Girder 
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س ت 


O. 0e Oe 0T. OTE. TAO TOOT OG TOO a 0 0g 0e 5 0 50 
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Solve using 
Virtual Work Method 
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Choose a convenient Statical System and draw a sketch 


For an elevation Showing Concrete Dimensions. 


نظرا لوجود ٤٥‏ فان ال ٤)٥‏ تعمل على سحب القوى الافقيه من على الاعمده 
و بالتالی لا یوجد عزوم على الاعمده فیکون ال e۳‏ ٤ءرء‏ عبارہ عن 6٣de‏ 


Solve using Virtual Work Method 


” 


اک 
۸ 
لکن نظرا لوجود ١0۸ی‏ »£ للا 7٥e‏ فیتکون عزم صغیر على الاعمده 
لن يستدعى أن نرحل القواعد لكن سنكمل تسليح الكمره داخل العمود حتى لا تحدث 
شروخ فى الخرسانه ( تماما مڎJ (Saw tooth Girder ځtyٍpص° J|‏ . 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System S ) Frames. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 156 


ى 
dw‏ 
۸ § 
اچ کد 
RZ‏ 
e e‏ 
ا 
IS‏ 
S٣‏ 
ج 
چ 
8 
ج 
E‏ 
2 
3 
Sg,‏ 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. 
Downloading or printing of these notes is allowed for personal use only. 


Commercial use of these notes is not allowed. 


لمuueweue‎ 0 


إل 


(000 7) 


Or’ 


fS? eri Ir wa3sfis o © xap9 
off) (ifr 2 © |r of oT meh (f? (gery f Fir f op? (gre 


0860 


rap uon221faPp (f a 


7 00/-0 0~ 


لوز ابح وو ا چون ا وچو ا 


)00°S +( 


)00°6 +( °27 TUDO Z 


) 


يسلح 


. (Saw tooth Girder typص¢‎ JI Jثم‎ 


( شروخ فى الخرسانه‎ Î 
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بج الكمره داخل العمود حثى لا تحد 
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لن 


يستدعى أن نرحل القواعد لكن سنكمل 


نظرا لوجود 0۸أی E»)‏ للا 7e‏ پنکون عزم صغیر على الاعمده 
سلب 
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Note. 
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وموم لموم اا 


Choose a convenient Statical System and draw a sketch 


For an elevation Showing Concrete Dimensions. 


نظرا لوجود ٤٥‏ فان ال ٤٤‏ تعمل على سحب القوى الافقيه من على القواعد 
و بالتالی لا يوجد ترحيل للقواعد 


© 
2 Solve using ا‎ 
Virtual Work Method 
or Approximate 
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